Urinary bladder cancer is one of the most frequent occupational tumours, and it can be caused by exposure to several carcinogenic agents 1) .
Introduction
Urinary bladder cancer is one of the most frequent occupational tumours, and it can be caused by exposure to several carcinogenic agents 1) .
During the early Nineties, it was estimated that up to 24% of bladder cancer in males and about 11% in females were caused by occupational exposure [2] [3] [4] . Recent analysis have estimated that in Europe about 5-10% of bladder cancers in men and 8% in women could be attributed to occupational exposure 5, 6) . Moreover, it has been estimated that about 23% of the European workforce is exposed to occupational carcinogens 7) . The occupations more at risk of exposure to bladder cancer hazards have been identified, in Western Europe, with activities like salt mining, manufacture of carpets, paints, plastics and industrial chemicals, as well as coal gasification, iron and steel founding, aluminium, rubber, magenta and auramine production, shoe and leather manufacture 5) . The most common occupational carcinogens for the bladder are: aromatic amines, polycyclic aromatic hydrocarbons (PAHs), chlorinated solvents, benzene, tar or pitch, and diesel engine exhaust 8) . However, some published studies show uncertainty about jobs and carcinogens involved in occupational bladder cancer risk.
Our aim is to estimate the number of blue-collar workers potentially exposed to carcinogens associated with bladder cancer risk in industrial sectors in Italy. We focus on the current relationship between occupations and risk exposures, and our estimate is based on the ISPESL database of Italian enterprises.
Methods and Results
To estimate the number of workers potentially exposed, we selected the codes of economic activity (according to the NACE Rev. 1.1 European classification) for which were found statistically significant excess risks of bladder cancer in two recent analyses of pooled data, one for men 5) and the other for women 6) . Since the industrial sectors in these analyses were coded using the ISIC (International Standard Industrial Classification) classification (revision 2), a translation was required. Among which evidenced a significant excess risk in men, was not taken into account here because, as stated by the authors, high risk in this sector was more likely to be related to factors indirectly associated to the job (i.e. environmental tobacco smoke and interior air pollution). Since ISPESL database did not record data on gender, the proportion of workers by gender for each activity sector was estimated using the National Institute of Statistics (ISTAT) employment census data 9) . After selecting economic activity codes, a list of firms and their number of workers was extracted from ISPESL enterprises archive, updated on December 31, 2004. ISPESL database design is fully described elsewhere 10) . In brief, it is a nominal archive of companies prepared with a procedure to match the Fiscal Code or VAT Number of companies present in the National Chamber of Commerce (UNIONCAMERE) and the National Social Security Institute (INPS) archives. It covers 100% of economic activity sectors. For each enterprise, information about the local units (e.g. a workshop, factory, warehouse, office, mine or depot geographically identified), and the number of employees (blue and white-collar) were selected. To estimate the number of workers at risk, whitecollars and blue-collars were analysed separately, considering only the latter as potentially exposed to bladder cancer risk. The agriculture sector and the Public administration and defence were not considered due to a lack of information on job type (distinction between blue and white-collars was not available for these sectors in ISPESL database). No analysis was done by workers occupations (job-titles) since this information was not recorded in the database.
According to the method above described, 443,849 blue-collar workers (301,300 men and 142,549 women) potentially at risk of bladder cancer were selected from ISPESL database in "industry and services" sector, corresponding to about 3% of Italian workforce in relation to last ISTAT employment census data. Including the workers employed as "white-collar" the total toll becomes 883,862. Table 1 shows the distribution of exposed workers according to gender and economic activity (3-digit level NACE codes) in industry and services sector.
The north-western area of Italy shows the majority of exposed workers (about 105,000 men and 33,000 women), while the Southern and Islands present the minority (about 48,000 men and 29,000 women). Northeast and Central Italy have, respectively, 128,000 (87,000 male and 41,000 female) and 99,000 (59,000 male and 40,000 female) exposed workers. In the Northwest the highest number of workers at risk results in "25.2-Manufacture of plastic products" (27,085 blue-collars), whereas in the Northeast area the highest values result in "36.1-Manufacture of furniture" (34,967). In the Central Italy, and in the Southern and Islands, the sector with the major number of potentially exposed workers is "19.3-Manufacture of footwear" (44,247 and 19,641 respectively).
In men, the industrial sectors highly involved in bladder cancer risk result to be: "Manufacture of furniture" (NACE 36.1), followed by "Manufacture of plastic products" (NACE 25.2), and "Manufacture of footwear" (NACE 19.3) .
In women, sectors at risk are: "Manufacture of footwear" (NACE 19.3), "Manufacture of electrical equipment n.e.c." (NACE 31.6), and "Other retail sale of new goods in specialized stores" (NACE 52.4). These sectors account for about 60% of the total exposed workers, respectively in men and women.
Our estimate of workers potentially exposed to bladder cancer risk is intended to provide useful elements for risk assessment in working places, considering the emerging economic activities entailing bladder cancer risk. The strengths and limitations of ISPESL database have been described elsewhere 10, 11) . Briefly, it is necessary to remind the origin of the archives, which is represented by administrative-social security sources 12) . The assessment of the number of companies and exposed workers is made through a procedure of "record-linkage", instead of direct measurement of exposure levels. This kind of derivation implies an inherent overestimation of the number of exposed workers. To avoid this problem, occupations made by blue-collars were considered separately from those made by white-collars.
Indeed, white-collars include workers not directly exposed, like those employed in account and administration sections. The lack of information about occupations of workers in ISPESL database, and thus the problematical identification of some jobs in a single sector 13) (e.g. painters are not easy to be found in NACE classification) may represent a potential bias in our estimate. The impossibility to know the occupation in detail, thus to consider as exposed workers all those qualified as blue-collars, including for example maintenance and repair occupations -generally exposed in a "different way"-is another limit of this study. An example is that not all the 77,042 male blue-collars of the economic sector "36.1-Manufacture of furniture" can be considered certainly exposed to bladder carcinogenic agents. In any case, it is reasonable to suppose that this limitation does not impact the total number at all, since a very small number of employees is involved in this kind of specific jobs. A point of strength of the current study is that the estimate is gender-based and, as previously highlighted 14) , there are potential gender-related differences in exposures. However, the use of a percentage calculated from the last workforce census data 9) for gender-based analysis instead of the actual rates because of lack of data, may have been a source of uncertainty.
Industrial sectors mainly at risk of bladder cancer seem to change over time. Latest studies 5) did not observe excess bladder cancer risk for many of the occupations and industries identified as being a priori at high risk, suggesting that this is probably due to improved working con- n.e.c., not elsewhere classified. *The activity sectors with the highest and lowest blue-collars number.
ditions, technological progress, reduction in workers exposure levels, increased workers' health controls and stricter regulations 15) . The ISPESL enterprises archive is a nominal database, and thus individual information about each enterprise (VAT number, denomination, geographical localization, etc.), here presented as aggregate figures, may be useful in planning prevention programs.
In conclusion, our estimate shows that a considerable amount of workers are still at risk, and identifies the industrial sectors with a very high number of exposed, where preventive measures and primary prevention programs should be addressed.
